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SYNOPSIS 


The problem of steadily declining water levels at Gull Lake 
during the past twenty years has been the subject of various studies. 
Several solutions to this problem have been suggested which vary a 
great deal both in nature and in cost. 

This report compares in detail the two most feasible of eight- 
een selected alternatives proposed for raising the lake level. It 
also includes proposals for maintaining the lake level at the present 
elevation. 

The estimated cost of the recommended alternative to raise the 
lake level is Serseaterih: $600,000, while the estimated cost for 


maintaining the present lake level is approximately $360,000. 
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GENERAL PROJECT INFORMATION 


Introduction 


Gull Lake, located in townships 40, 41 and 42, ranges, 28 west 
of the 4th and | west of the 5th has long been considered as one of 
Central Alberta's recreation centers. However, a record of steadily 
declining lake levels has caused growing concern among both recreation- 
ists and the general public. The lake has experienced an average annual 
decline of 0.2 feet over a forty-four year period. Plate No. 2 illus- 
trates the changing lake levels since 1924. This average decline rep- 


resents an annual loss of 4200 acre-feet of water from Gull Lake. 
Causes for the Decline 


The decline in the Gull Lake water level is due to: 

1. A decreasing precipitation - evaporation ratio. Long term 
precipitation averages only 18.3 inches per year, compared to an in- 
creasing sau average evaporation loss, which is at present 26.5 
inches. Similar situations have been observed on Lake Miquelon, Pigeon 
Lake and Cooking Lake. This seems to indicate a general climatic trend. 

2. Other contributing factors may be:- 

a) Reduction of inflow from groundwater. Since there is no 
indication of stagnation in the lake and no recorded 
discharge of water through the outlet, it is possible 
that the lake is supplied by groundwater. A lower in- 
flow from groundwater could result in declining lake 
levels. 

b) Changes in land use and drainage patterns. A gradual 


transition from the original vegetation cover to inten- 
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sively used farm land along with disturbance of natural 
drainage patterns by roads, ditches, wells or dugouts 


may have changed surface runoff and groundwater levels. 


Phys iography 


Gull Lake lies within the Parkland Region of Central Alberta, a 
transition zone between the prairie to the east, and the forested foothills 
to the west. The lake is a remnant of a larger body of water which develop- 
ed during the last stages of the most recent glacial period. The upland 
areas surrounding Gull Lake were also modified during the glaciation, and 
the surface features observed are largely of glacial origin as well. 

The area of immediate concern consists of three watersheds, the Gull 
Lake drainage th. the Lloyd Creek drainage basin, and the Blindman River 
drainage basin. Although for the purposes of the study, the Lloyd Creek 
metershed is considered to be a discrete unit, it is of course also a tribu- 
tary of the Blindman River. The Pye eceeciy of these watersheds is quite 
varied, ranging from level lacustrine plains to hummocky dead ice moraines. 

The southern portions of the Blindman River and Gull Lake drainage 
basins are characterized by level to gently rolling ground moraine and 
level lacustrine plains. The lacustrine plain extending up the Blindman 
River valley widens in the vicinity of the Town of Rimbey, accounting in 
part for the more extensive agriculture practiced in the vicinity. North 
and east of Gull Lake the land becomes rougher, consisting of strongly 
rolling ground moraine and hummocky dead ice moraine. The hummocky dead 
ice moraine is a particularly dominant landform, which while only some 
thirteen miles long by two miles wide, has restricted agricultural develop- 
ment. The northern portion of the Lloyd Creek and Blindman drainage 


basins is largely rolling to strongly rolling ground moraine. 
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Recreation 


Gull Lake, centrally located between the major metropolitan 
centers of Edmonton and Calgary and within 25 miles of Red Deer, the Province's 
‘fourth largest city, lies within a two and one-half hour driving distance of 
some eighty percent of Alberta's population. Highway No. 12, which skirts the 
southern lake shore, provides good access for motor vehicle traffic. With its 
central location and good access, Gull Lake attracts summer recreationists 
seeking water-based and related recreation activities. Three other lakes, 
Sylvan, Pigeon and Buffalo, located in the same general region offer competi- 
tion to Gull Lake in attracting recreationists. However, there are indications 
that the existence of these four recreation-oriented lakes in the same general 
vicinity act as eonpnencars alternatives to recreationists. 

Gull Lake, with some thirty-two miles of shoreline, much of which 
is still undeveloped, attracts those seeking a quiet family outing. The 
development which has taken place is largely concentrated on the southern por- 
tion of the lake, with smaller developments scattered around other sections of 
the lake shore. 

Public access to Gull Lake is provided by Aspen Beach Provincial 
Park located on the south-west end of the lake; by a County of Ponoka Rec- 
reation Center on the north end; by a Lacombe Fish and Game Association Recre- 
ation shelter on the east side; and a Department of Highways Campsite located 
on the west side of the lake. Of these, Aspen Beach Provincial Park is the 
largest and most heavily utilized. Accommodation is provided for both day 
use and overnight camping. As a result of the fine sandy beach conditions and 
the facilities provided, Aspen Beach Provincial Park is one of the most in- 
tensively utilized Provincial parks in Alberta. 


In addition to the public accommodations provided, private sub- 
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divisions for cottage use have also been developed. At present there are 
ten cottage subdivisions on Gul] Lake, with a total of 263 cottages on lake 
frontage lots, and 108 cottages on non-frontage lots. As well, there are 


five church camps which provide facilities for youth activities. 


Historical Background 


During the past five decades, declining water levels on Gull 
Lake have resulted in receding shorelines. A visitor to Gull Lake today, 
viewing the wide expanses of sandy beach, the shallow water conditions, 
and finding no obvious inlet to or outlet from the lake, would be surprised 
to learn that Gull Lake once served as a hydro reservoir. This, nevertheless, 
is the case. At the turn of the century, Gull Lake stood at an elevation high 
enough to discharge through its spillway, located on the south-west side of 
the lake. The crest of this natural spillway is at an elevation of 2963 feet 
above sea level. In 1969, lake levels reached a low of 2949 feet, a decrease 
of some fourteen feet. 

In 1908, after being licensed under the Dominion of Canada Irri- 
gation Act, the Blindman River Electric Power Company, Ltd. constructed a 
concrete dam at the crest of the Gull Lake spillway. The company was 
authorized to store water 18 inches above the normal level of the lake, and 
to draw the water level down 18 inches below the normal elevation. This 
would have resulted in a three foot fluctuation of Gull Lake's surface ele- 
vation. The purpose of storage on the lake was to provide additional flows 
in the Blindman River, for electric power generation. 

The role of Gul] Lake as a hydro reservoir was, however, quite 


short-lived. in 1910, persons unknown but obviously unfriendly to water 
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storage on the lake, dynamited the control structure. Removal of the 

dam permitted the water level on Gull Lake to drop 1.5 feet below the 
"normal'' lake elevation. By 1921, the lake level stood at an elevation 

some three feet lower than the high water mark. 

The first formal complaint on record concerning low lake 

levels was received by the Commissioner of Irrigation at Calgary in 

October, 1921. The complainant, a cottage owner at Aspen Beach, reported 

that the lake level had declined two feet subsequent to the dynamiting of the 

dam, and requested that some action to restore the lake level be taken. 

During the same month, the Village of Gull Lake constructed a new earth and 

concrete dam in the Gull Lake outlet. This dam remains in place today, lo- 


cated approximately one mile from the present shoreline. 


Recent Developments 


As water levels continued to decline on Gull Lake, concern over 
the situation increased among local residents, cottage owners, and visitors. 
This concern was evidenced by the formation of groups of concerned citizens. 
One such group was the Gul] Lake Conservation Committee. Another organiza- 
tion which has been active in directing attention to the problem is the 
Central Alberta Chamber of Commerce. 

In 1967, the Water Resources Division, Alberta Department of 
Agriculture, undertook a series of preliminary studies of means of allevi- 
ating the problem at Gull Lake. Preliminary investigations indicated that 
the possibility of stabilizing the lake level by pumping from groundwater 
was low. However, two surface water sources, the Blindman River and 
Lloyd Creek, appeared to have some potential. A possible storage and 
diversion scheme on Lloyd Creek was outlined. Further studies, however, 


were recommended. 
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Realizing the implications for the area if Gull Lake was lost 

as a recreation resource, the Red Deer Regional Planning Commission in 
1968 retained Dr. A. H. feccecre of the University of Alberta as a 
technical consultant. Dr. Laycock was commissioned to prepare a report 
on the continuing decline of water levels on Gull Lake. A report, 
"The Water Balance of the Gull Lake Basin'', was submitted by Dr. Laycock 
the same year. Dr. Laycock concluded that a diversion scheme from Lloyd 
Creek plus increased local drainage to the lake would result in achieving 
a water balance. 

As a result of these reports the Red Deer Regional Planning 
Commission, in conjunction with the Battle River Regional Planning 
Commission, submitted a brief to the Provincial ARDA Advisory Committee. 
The brief requested that consideration be given to granting assistance 
for development of a resource conservation project. As stated in the 
brief, the objective of the project would be to ''stabilize water levels 
in Gull Lake by watershed management in the Gul] Lake and Upper Lioyd 
Creek Basin involving improved land use and productivity by means of 
drainage, phreatophyte control and diversion". Although the brief re- 


ceived consideration, it was not acted upon. 


Present Study 


in March of 1969, the Gull Lake Coordinating Committee, under 
the auspices of the Inter-departmental Coordinating Committee on Watershed 
Development, formed a Gull Lake Study Task Force. The Task Force, formed 
by personnel from various Gaveriment agencies, was directed to investigate 
several alternative proposals for stabilizing Gull Lake. Although a 


broader regional study involving the Central Alberta lakes district could 
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have been undertaken, it was the decision of the Gul] Lake Coordinating 
Committee that the Task Force confine its studies to the problem of Gull 
Lake only. 

The alternative proposals for stabilizing water levels on Gull 
Lake were to be investigated on the basis of engineering, land use, and 
economic feasibility studies. The most feasible alternative was to be 
recommended. This recommended project would then be presented to a 


committee of concerned citizens for consideration. 


Methodology 


To aid rabithe organization and completion of required activities, 
the Task Force decided to implement network diagramming. Network diagramm- 
ing basically is a tool which develops efficient coordinating and scheduling 
of the various phases of investigation involved in a study. The Gull Lake 
Study involved many interrelated problems and factors wHeeh had to be con- 
sidered fully. Therefore, it was felt that without a network diagram, pre- 


paration of the report would be very difficult, if not impossible. 


Scope of the Study 


In order to prepare the report the following studies were undertaken: 


Office and field reconnaissance studies. 
Ground control and mapping. 

Hydrology. 

Groundwater studies. 

Geographical] studies. 

Economic studies. 

Hydraulics and design. 

Cost estimates. 

Benefit-cost analysis. 


WO ON DU EWDH — 


Plate No. 11 shows the network diagram of the activities involved. 
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DIVERSION PROPOSALS 


“ SELECTION OF ALTERNATIVES 


“Summary of Proposals 


As a result of the various studies made of the problem, the 


following alternatives were proposed. (See Plate No. 3) 


TABLE No. 1 - SUMMARY OF PROPOSED ALTERNATIVES 


TOTAL LENGTH 


No. 


ALTERNATIVE 


Blindman River | 
Blindman River II 
Blindman River III 
Blindman River IV 

Battle Lake 

Medicine River 

Red Deer River 

Battle River 

North Saskatchewan River 
Clearwater River 


Lloyd Creek-Pumping Scheme 


Lloyd Creek-Gravity Scheme 


OF ROUTE 


IN FT. 


15,000 
32,400 
35,600 
18, 300 
131,000 
114,000 
76,000 
86,000 
299,200 
328,600 


48,000 


45,000 


PRELIMINARY 


COSTaI NES 


600, 480 
798,000 
807,900 
720,400 
3,001,000 
3,061,400 
1,681,000 
2,596,600 
7,287,000 
7,892,000 


650,000 


1,781,000 


NOTES 


Selected for 
further study 


Selected for further 
study 
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WATERSHED MANAGEMENT PROPOSALS 


Continuation of Table No. | 


TOTAL LENGTH 


No. ALTERNATIVE OF ROUTE PRELIMINARY 
INSEL COST IN $ NOTES 
13. Wells Groundwater 22 wells 600,000 Rejected, 
Ref. App.A-5 
14. Removal of Phreatophytes Not evaluated Rejected, 
E52) Monomocectlaner lis samme ts 5 <-05:- 54,700/yr. Rejected, 
1G. BDrainage Sy¥Stem) ie) Be wee ees Effective if com- 
bined with a di- 
version scheme 
7. ffrecipitation increase wn... Beyond existing 
technology 
18. Watershed Management = .sceccee Not evaluated, Low effect, 
Ref .* 


* Dr. A. H. Laycock, The Water Balance of the Gull Lake Basin. 


Selected Alternatives for Detailed Study 


From the preliminary comparison of the eighteen proposed alter- 
natives, two were selected for detailed study. The results of these 
studies are attached as appendices. A brief resume of each alternative 
follows: 

1. Diversion from Lloyd Creek 
This alternative consists of: 

(a) A pumping plant with a maximum output of 30 cubic feet per second. 

(b) A pipeline 30 inches in diameter, 1800 feet long. 

(c) An unlined main canal, 45,000 feet long. 


(d) 20,000 feet of lateral canals to collect and convey surface 
runoff to the main canal. 


(e) Drainage of 10.5 square miles adjacent to the lake. 
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Hydrology studies indicate that the mean annual supply from 
a 30 cubic feet per second pumping installation would be 4100 acre-feet. 
It is assumed that, on average, lateral canals would collect a further 
2,000 acre-feet annually and drainage of areas adjacent to the lake 
would yield an additional 1,000 acre-feet per year. This would provide 
a total mean annual flow of 7,100 acre-feet into Gull Lake, 42 percent 
of the flow depending on drainage. 

Plate No. 5 shows the amount of water available annually from 
Lloyd Creek for a pumping capacity of 30 cubic feet per second. 
2. Diversion from Blindman River 

This alternative consists of: 


(a) A pumping plant with a minimum output of 30 cubic feet per 
second. 


(b) A pipeline, 30 inches in diameter, 5,450 feet long. 
(c) An unlined canal 4,450 feet long. 

(d) An existing channel 7,100 feet long. 

(e) Drainage of 10.5 square miles adjacent to the lake. 

If a five cubic feet per second aegen flow were maintained in 
the Blindman River below the pumping plant, the plant could supply Gull 
Lake with an average of 8,550 acre-feet per year, as shown in Plate No. 6. 
Drainage of areas adjacent to the lake would supply an additional 1,000 
acre-feet per year, a total supply of 9,550 acre-feet. Only 11 percent 
of this supply would be dependant on drainage. 

Plate No. 4 shows the general plan and profiles for the two alter- 
natives. 

Each alternative could be constructed without the drainage of 10.5 
square miles adjacent to the lake. Table No. 2 compares the Lloyd Creek 


and Blindman River alternatives with and without the additional drainage. 
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The graph shown in Plate No. 7 indicates the average length of 
time that would rikely be required by each alternative to raise the 
lake to 2,953 feet, and Plate No. 8 shows the lake levels which would 
have existed in Gull Lake had either alternative been implemented in 


1961. 
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TABLE No. 2 - PERTINENT DATA ON THE SELECTED ALTERNATIVES 


iTEM UNIT 
Total length Pa 
Pressure Pipe ft 
Main canal tt 


Additional canals ft 
Static head fie 
Dynamic head ft 
Maximum capacity cfs 


Annual supply 
from pumping ac-ft 


Annual supply 
from lateral 
canals ac-ft 


From additional 
drainage ac-ft 


Total annual 
supply ac-ft 


Probable time to 
raise lake to 


2953 (from 2949) Yrs. 


input power to 
plant Kw 


Consumption of a 


power/year kwh 


Annual cost of 
power $ 


Annual supply for 
stabilization ACI EL 


Annual cost of S 
power for stabilization 


DIVERSION SCHEME 


FROM LLOYD CREEK 


PUMPING 


46, 800 
1, 800 
45,000 
20,000 
a) 

34 

30 


4100 


6,100 


35 


114 


187,000 


3,500 


2,200 


1,875 


PUMPING AND 


FROM BLINDMAN RIVER 


PUMP ING 


SURFACE DRAINAGE PUMPING ADDITIONAL 


46, 800 
1,800 
45,000 
27,000 
27 

34 

30 


4,100 


2,000 
1,000 


7,100 


23 

114 
187,000 
57000 


1,200 


1,020 


9,900 
5,450 
4,450 


8,550 


8,550 


506 


1,750,000 


19, 300 


4,200 


9,460 


9,900 
5,450 
4,450 
7,000 
131 
151 
30 


8,550 


506 


1,750,000 


19,300 


3,200 


7,200 


WITH 
DRAINAGE 
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COST ESTIMATES 


Plate No. 9 compares the cost estimates of the Lloyd Creek and 
Blindman River alternatives. Unit costs were obtained from the Saskat- 
chewan-Nelson Basin Board Technical Report # 2 (April 1969) and were 
adjusted according to current market prices. Since quantities and unit 
prices have been recently revised, the cost estimates given on Plate 
9 do not agree exactly with the originals given in the Appendix A-2. 

Plate No. 10 shows the cost of raising and maintaining the lake 


level, and the total cost versus time. 
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Land Use 

Because the two engineering aaee natives chosen for more detailed 
investigation depend on local surface water scutes, an Bra lvewe! of the land 
use characteristics of the contributing watersheds is necessary. One very 
important factor in the final selection of one alternative will be water auslitys 
Present and potential land use and other related cultural practices will! have 
a direct bearing on the quality of water available from Lloyd Creek, and from 
the Blindman River. 

Generally, it can be stated that an inverse relationship exists 
between water quality and human occupation. That is, water quality declines 
as agricultural, municipal, and industrial activity increases. The Blindman 
River watershed is more developed agriculturally than is the Lloyd Creek 
watershed. Some 65 percent of the area in the Blindman River watershed is 
cultivated or improved, while some 62 percent of the Lloyd Creek watershed 
is unimproved. However, landownership patterns within the two watersheds are 
quite similar, with over 85 percent of all lands being patented. A survey 
of landowners regarding the use of agricultural chemicals indicates that 
fertilizers and herbicides are utilized more extensively in the Blindman 
River watershed than in the Lloyd Creek watershed. There was no reported 
use of insecticides in either watershed during 1969. 

The only sizeable settlement within the area is the Town of Rimbey 
located in the Blindman River watershed, northwest of Gull Lake. The Town 
has both a public water and a public sewage system. Sewage treatment is by 
means of sewage lagoons. The effluent is released during spring runoff into 
a water course which eventeasly drains to the Blindman River. The only 
major industrial plant within the area is a gas plant located in the Lloyd 


Creek watershed, which discharges industrial effluent into Lloyd Creek. 
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A comparison of the two engineering alternatives, pumping from 
the Blindman Rivers and pumping from mac Creek plus drainage of sloughs 
contiguous to the diversion canal indicates there are advantages and dis- 
advantages to both ropes Water quality in the Blindman River will be 
affected by agricultural land use cachiiees, and by municipal and industrial 
effluents. Because the stabilization program is a long term project, in- 
creased agricultural activity including greater use of agricultural chen caten 
growing populations, and increased industrial development during the life 
of the project would increase the likelihood that water quality would be 
adversely affected. With the pumping station located on the Blindman River 
downstream from the above mentioned Hevelonienccn the only control over water 
quality would be preventing the introduction of een omioenten 

Water quality in Lloyd Creek will be effected by agriculture and 
industry. Because the watershed is relatively undeveloped for agriculture 
at present, fewer agricultural chemicals will be introduced. Although 
the pumping station on Lloyd Creek is located downstream from the gas plant, 
modifications in project design could be incorporated which would allow 
the industrial effluent to bypass the diversion point. The Lloyd Creek 
proposal also includes drainage of sloughs in the moraine north of Gull ered 
Drainage of these sloughs could result in increased agricultural production, 
although the area has a very low rating for agricultural capability. On the 
other hand, the area has a high rating for waterfowl capability which could 
only be reduced by a drainage program. 

The major advantage of the Lloyd Creek proposal is the assumed 
higher quality of water which would be available from this watershed. Water 


samples taken to date do not show any appreciable difference in water quality 
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16. 


between the Blindman River and Lloyd Creek. Unless more intensive sampling 
reveals higher water quality in Lloyd Creek, the Blindman River proposal 
would be preferable, since this proposal would be much less disruptive 


to the ecology of the area. 


LAKE LEVEL STABILIZATION 


Requests for a program to stabilize lake levels at Gull] Lake have 
been received from concerned cottage owners, local business organizations 
and members of the public at large who utilize Gull Lake as a resort 
area. Problems which have resulted from the declining lake levels include 
receding shorelines exposing poorer foreshores and backshores, and shallow 
water conditions, which have contributed to a declining recreational 
capability. As the shoreline has receded, access to the lake has become 
a problem, especially for private cottage and boat owners. Shallow water 
conditions have resulted in hazards to boaters and water skiers, and have 
contributed to a general decline in the aesthetic quality of the recreation 
experience at Gull Lake. 

If. a lake stabilization program is initiated, a suitable level for 
stabilization must be determined. Studies have been completed to establish 
such a recommended elevation. Studies undertaken include recreation cap- 
ability classifications for Gul] Lake if lake levels were raised to elev- 
ations 2952 feet, 2953 feet, and 2954 feet. As well, beach material samples 
were collected and analyzed for suitability for beach development; accrued 
acreages were assessed for livestock carrying capacity to establish the 
usefulness of beach areas for grazing; and the elevations of existing 
vegetation lines were established to determine at what elevation vegetation 


would be flooded, Another important consideration was the elevation of 
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existing and potential recreation developments, both private and public. 
As a result of these studies, the recommended stabilized lake 
elevation is 2953 feet. This would be a rise of four feet over the lake 
elevation as of June, 1969. A further recommendation is that control 
over the Gull Lake outlet be obtained, to insure that lake levels do not 


rise above elevation 2954 feet. 


ECONOMIC FEASIBILITY 


This analysis has set as its goal the provision of meaningful 
economic information for the policy makers who are faced with an invest- 
ment decision. The information is set within a benefit-cost framework 
which assumes economic efficiency as the deciding criterion, given an 
existing set of provincial and municipal policies. The question asked 
is, 'Do the benefits exceed the costs?'! 

Before setting out the quantitative answers, a review of the major 
assumptions is required. 

1. The number of visits by park users, estimated at 38,000 visits 
(cars) during the recreation season, May 15 to September 
15th, is the difference between the one-way total traffic 
flow and 90% of the average annual flow of traffic over 
the same period, as measured by a traffic counter located 
five miles west of Lacombe on Highway No. 12. 

2. The ''travel cost'' method used to indirectly estimate the 
demand for recreation at a site, which is still being 
improved on by the academic world, adequately measures the 
park user's willingness to pay for the enjoyment of recre- 
ation at Gull Lake. 


3. The site value of the park can be estimated by determining 
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a maximum benefit, which results from a unique price and 
quantity within the demand schedule. This method assumes 
little substitution of Gull Lake by the park users for 

some other site. 

Park costs, above present revenues from camping and trailer 
units are not included in the benefit-cost framework. Asa 
consequence, present benefits of the park and the lake com- 
bined are attributed solely to the project on the basis 
that unless the water is stabilized they will be lost. 


If investment, operation and maintenance costs for the park 


are included within the decision-making framework, benefits 
from park users attributable to the project would be lowered 
substantially. Further analysis, would be required to esti- 
mate the exact proportions. 

Cottage benefit estimations are dependent on the assumption 
that frontage lots at Gull Lake will take on values similar 
to Sylvan, when the water level has been raised h feet. 

This is likely to be a maximum. It is conceivable that lot 
values might be lower at Sylvan Lake when Gull Lake's water 
level is raised as a larger supply of similar lots in the 
same area would then be available for prospective buyers. 
The project life of 50 years is a life based on physical 
rates of deterioration. It is appropriate to ask if projects 
should be assigned to the next generation for collection 

of benefits. A shorter economic life would avoid the haz- 
ards of new substitutes becoming available which would make 


recreation at Gul] Lake obsolete. A shorter life would 


reduce the benefits attributable to the project. 
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7. An 84% interest rate may be less than that required to 
raise the funds for financing the project under present 
economic conditions. Benefits would be reduced more than 
costs with an increase in the interest rate. 

The first seven assumptions tend to discount the quantitative 

measurement of benefits which has been presented. 

8. The demand for recreation at Gull Lake has not been projected 
into the future. An analysis of the general demand for ''on 
site'' recreation at lakes with parks and cottages is beyond 
the scope of this study. However, if real incomes and popu- 
lations continue to rise, this increase would weigh heavily 
in favour of increasing the benefits of water level stabil- 
ization at Gull Lake, other things remaining the same. 

9. No benefits have been acknowledged for users of the resource 
who attend church camps or other smaller campsites at the 
project. These would be added benefits, given water level 


stabilization. 


The summary of benefits and costs is now made in Table No. 3. The 
project appears favourable at a 5% interest rate for all four proposals. 
At 84 only the Blindman River and Lloyd Creek proposals with drainage 
are favourable. 

In addition, regional net indirect benefits have been estimated at 


$146,651 with a discount rate of 5% and $73,003 with a discount rate of 84%. 
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SUMMARY 


Diversion from Lloyd Creek by means of pumping, plus considerable 
additional drainage to the lake, would likely raise Gull Lake to 

the recommended elevation 2953 feet in approximately twenty-three 
years. Total investment for this project would be $615,929. Annual 
charges until the lake level reaches elevation 2953 would be 
$60,744. Annual charges to maintain this elevation could be $58,264. 
Diversion from the Blindman River by means of pumping, plus limited 
additional drainage to the lake, would likely raise Gull Lake to 

the recommended elevation 2953 feet in approximately twelve years. 
Total investment for this project is $600,598. Annual charges un- 
til the lake level reached elevation 2953 would be $71,988, after 
which they would be $59,885. 

More water would be available from the Blindman River, because 

the drainage area of the Blindman is larger than the drainage area 
of Lloyd Creek. 

Present land use practices and population distribution indicate that 
the water quality should be a higher level in Lloyd Creek as opposed 
to the Blindman River. | 

Water quality analysis completed to date show no appreciable differ- 
ence in quality between Lloyd Creek and the Blindman River. However, 
the quality of water from either source could adversely affect the 
water quality of Gull Lake by increasing the total dissolved solids 
in the lake water. 

The Lloyd Creek diversion plus drainage and the Blindman River di- 
version plus drainage have the most favourable benefit - cost ratios 


at 84 percent interest rate. 
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Maintaining the Present Lake Level 


After appraising the results of the Task Force study, it was decided 
to supply further information to policy makers, if a decision is taken 
to maintain Gull Lake at its present elevation (approximately elevation 
2949.0 feet). Table No. 4 summarizes the benefits and costs, under the 
assumption that Gull Lake would be maintained at its present elevation 
of 2949 feet. Details of engineering costs of maintaining this level 


are shown on Plate No. 12. 
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RECOMMENDATIONS 


The results of all studies undertaken, engineering, land use, 


and economic, were carefully weighed. If a lake stabilization project 


is initiated at Gull Lake, implementation of the proposal Blindman 


River, pumping only, is recommended for the following reasons: 


1) Raising Gull Lake to approximately elevation 2953 feet, and 


stabilizing at this level. 


le 


The proposal Blindman River, pumping only, supplies twenty 
percent more water than does the Lloyd Creek alternative for 

a lower initial cost. 

One hundred percent of the water for the Blindman River alter- 
native would be supplied from stream flow. Forty-two per- 
cent of the water supplied by the Lloyd Creek alternative 
would be from surface drainage, which may be less reliable 
than stream flow. 

The Blindman River alternative would restore the water level 
to elevation 2953 feet in approximately fifteen years compared 
to approximately twenty - three years for the Lloyd Creek 
alternative. 

Unless more intensive testing for water quality shows markedly 
higher water quality in Lloyd Creek, the Blindman River pro- 
posal is preferable because drainage of the moraine north of 
Gull Lake would not be required. Drainage of the moraine 
lakes would decrease the waterfowl production in the area, 


and would also lower the recreation potential of this region. 
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Ge The proposal Blindman River, pumping only, would be easier 
to implement because the diversion route is considerably 
shorter than that for the Lloyd Creek alternative. Fewer 
landowners would be affected, reducing right-of-way prob- 
lems. Also, no drainage of existing surface water bodies 


which may serve as stock watering ponds would be required. 


1! Maintaining Gull Lake at approximately its present elevation, 
2949 feet. 


1. The proposal Blindman River, pumping only, would supply 
the required volumes of water at a considerably lower 
initial cost then would the Lloyd Creek Tee 

2. While one hundred percent of the water for the Blindman 
River alternative would be from stream flow, some seventy- 
one percent of the water for the Lloyd Creek alternative 
would be dependant on surface drainage sources. 


3. Points four and five of Section | would also apply. 


11! Other Considerations 

1. Decision makers must recognize that diversion of water from 
either the Blindman River or Lloyd Creek could result in 
deterioration of water quality in Gull Lake. 

2. (-f a diversion project is implemented, a water quality 
sampling program on Gull Lake should also be initiated to 
measure any changes in water quality which may occur. 

3. If a recommended elevation for stabilizing the lake level is 
accepted, control of the Gull Lake outlet should be secured 
to ensure that water levels do not flood facilities established 


above the stabilized elevation. Costs of this recommendation 
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were not assessed in this study. 

lf implementation of a project is recommended, consideration 
should be given to the negotiation of a cost-sharing agree- 
ment to ensure that those groups or individuals receiving 


benefits from the project share in the costs as well. 
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PLATE No.8 








PUMPING PLANT 





CONTROL STRUCTURE. 





FIBRE GLASS PRESSURE PIPE. 





CANAL EXCAVATION. 


CANAL EXCAVATION. 











CANAL FILL. 





RIP RAP. 


SEEPAGE CONTROL BLANKET. 





DROP STRUCTURES. 


RAILWAY AND ROAD CROSSINGS. 


cost ESTIMATES AND ANNUAL CHARGES 


FOR 


“GULL LAKE STABILIZATION PROPOSALS. 





BLINDMAN RIVER BLINDMAN RIVER LLOYD CREEK 
PUMPING ONLY. PLUS ADDED DRAINAGE. PUMPING AND LATERAL CANALS. 








QUANTITY QUANTITY 


LLOYD CREEK 


PUMPING AND LATERAL CANALS 
PLUS ADDED DRAINAGE. 


QUANTITY S 
150,000 











13,000 





45,000 











258,000 





126,000 





50 








POWERLINE 


ADDITIONAL DRAINAGE DITCHES. 





LAND ACQUISITION 


SUB TOTALS. 
CONTINGENCIES 20% 


SUB TOTALS 


ENGINEERING , DESIGN , SURVEY . 


A. PUMPING 25% 
B. CONSTRUCTION 


FIRST COST. 


INTEREST (ONE YEAR CONSTRUCTION 
PERIOD AT 8%) 


TOTAL INVESTMENT 


ANNUAL CHARGES 


INTEREST. 
(8% OF TOTAL INVESTMENT ) 


DEPRECIATION. 
A. EARTHWORKS (100 YEARS AT 8%) 


B. STRUCTURES (50 YEARS AT 8%). 
C. PUMPING PLANTS (25 YEARS AT 8%) 


OPERATION AND MAINTENANCE. 
A. CANAL. ———— MAIN. 

OTHER. 
B. POWER. 


TOTAL ANNUAL CHARGES. 


ANNUAL CHARGE AFTER RAISING 
WATER LEVEL. 











[_ SER | 





8,500 
409,450 


SOURCE OF UNIT PRICE. 


TECHNICAL REPORT No.2 ,S.N.B.B. 


LUMP SUM. 


PRICE LIST. 
WATER RESOURCES ,CONST. BRANCH. 


TECHNICAL REPORT No 2, S.N.B.B. 
WATER RESOURCES, CONST. BRANCH. 


CALGARY POWER, PANAR CONSULTING 
WATER RESOURCES ,CONST. BRANCH. 
WATER RESOURCES, LAND BUYER. 


LEGEND 
PIPELINE 
UNLINED CANAL AND CHANNEL — 
LATERAL CANAL 
PUMPING PLANT 
ADDITIONAL DRAINAGE AREA 
DRAINAGE AREA BOUNDARY —— 
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COST ESTIMATES AND ANNUAL CHARGES 


FOR 


GULL LAKE STABILIZATION PROPOSALS, 


MAINTAINING THE PRESENT LAKE LEVEL (2949). 


| BLINDMAN RIVER BLINDMAN RIVER LLOYD CREEK LLOYD CREEK 


PUMPING AND LATERAL CANALS 
PLUS ADDED DRAINAGE 


QUANTITY QUANTITY QUANTITY QUANTITY 


PUMPING PLANT 105,000 90,000 90,000 | ; TECHNICAL REPORT No.2 ,S.N.B.B. 
CONTROL STRUCTURE 20,000 \ 20,000 } 13,000 : LUMP SUM. 
5! 5450 88.600 1800 1800 
FIBRE GLASS PRESSURE PIPE. ; AS SHOWN — ft , \9"S@ 6.25/41 ; eatoe songvce 36,000 ame euate ; PRICE LIST. 
3 yy 
CANAL EXCAVATION. : 0.60 3 5,300 WATER RESOURCES , CONST. BRANCH 


CANAL EXCAVATION. iw E ale fl 126,000 315,000 


| 
i = 
pace diet } j ; : : S6.0es wee 2 | ae 


RIP RAP. : ; } 50 


: : 

SEEPAGE CONTROL BLANKET. : : | TECHNICAL REPORT No 2,S.N.B.B. 
i 

DROP STRUCTURES. , } j WATER RESOURCES, CONST. BRANCH. 


RAILWAY AND ROAD CROSSINGS. 


POWERLINE CALGARY POWER. 
ADDITIONAL DRAINAGE DITCHES. : , | WATER RESOURCES ,CONST. BRANCH. 
; 8,500 WATER RESOURCES, LAND BUYER. 


SUB TOTALS. | : 222,950 332,650 | uae 307,350 LEGEND 
PIPELINE, AS 
CONTINGENCIES 20% | . 44,590 66,530 | 61,470 UNLINED CANAL AND CHANNEL — ————— 


SUB TOTALS. q . 267,540 399,180 | 368,820 LATERAL CANAL 


UNIT COST PUMPING ONLY PLUS ADDED DRAINAGE. PUMPING AND LATERAL CANALS 
(IN DOLLARS) 


SOURCE OF UNIT PRICE. 








































































































PUMPING PLANT 


ENGINEERING , DESIGN , SURVEY. yi ADDITIONAL DRAINAGE AREA 


ORAINAGE AREA BOUNDARY ——— 
A. PUMPING 25% 


B. CONSTRUCTION 18% 
INTEREST DURING FIRST YEAR OF | 
CONSTRUCTION. (8 %) i 19,07 | 17,553 : ae 


i i 
| he 





ANNUAL CHARGES 


INTEREST. 
(8% OF TOTAL INVESTMENT.) | : 26,870 


DEPRECIATION. 
A. EARTHWORKS (100 YEARS AT 8 %) 


B. STRUCTURES (50 YEARS AT8%). 
C. PUMPING PLANTS (25 YEARS AT 8%) 
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